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follow-up, payer change, or three 
days before transplant.

• Patients were followed after day 
90 because in-center hemodialysis 
patients who are <65 years old 
and without disability cannot bill 
Medicare until then. 

• Rates of infectious, cardiovascular 
(CV), and all-cause admissions were 
computed during intervals and 
adjusted for age, gender, race, and 
primary diagnosis.

• A model-based adjustment method 
was used with an interval Poisson 
model and incident dialysis patients, 
2005, as the reference cohort.

• Methods were repeated on a cohort 
of age 65 and older, U.S. incident 
Medicare hemodialysis patients from 
1993 (N=20,702) to 2005 (N=38,183).  

• Without the 90-day rule, patients 
were followed from the day after 
dialysis initiation censoring at one 
year, death, or payer change.

• Admission rates for vascular 
access infection were also 
computed.

Introduction
• Mortality rates in the first year of 

hemodialysis have not improved in 
the last ten years.

• Assessing morbidity in the early 
months of dialysis may reveal areas 
that may be amenable to 
interventions.

• We assessed infectious 
hospitalizations as an area of concern 
since the use of dialysis catheters was 
high during the early months of 
hemodialysis.

Methods
• We described hospital admissions for 

infection in age 20 and older, U.S. 
incident dialysis patients during 1993 
(N=41,220) to 2005 (N=62,941).

• Included Medicare patients survived 
the first 90 days after dialysis 
initiation. 

• Patients were followed from day 90, 
censoring at one year, death, loss to
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• Hospital admissions for vascular 
access infections in age 65 and older 
hemodialysis patients have risen 
considerably from 1993 to 2005: for 
example, rates increased 194% in the 
first month after initiation (Figure 4).

Conclusions
• Admission rates for infection during 

the early months of dialysis have 
increased substantially across years 
despite previous data showing fewer 
catheter placements in recent years 
among prevalent cohorts. 

• The observed growth in infectious 
admissions occurred concurrently 
with a lack of progress in first year 
mortality rates that has been 
previously shown. Possible 
contribution of infectious admissions 
to this mortality trend deserves 
further investigation.

• The striking increase in admissions for 
vascular access infection among 
hemodialysis patients appears to be 
one component of the rise in general 
infectious admissions.

• Further study is needed to identify 
potential contributors, such as 
catheter and IV iron use, to this rise in 
infectious admissions during the early 
months of dialysis. 

Results
• Among age 20 and older dialysis 

patients, adjusted admission rates for 
infection increased notably: increases 
from 1993 to 2005 ranged from 85% 
(358 to 664 admissions per 1,000 pt 
yrs) in the first month after day 90 to 
20% (367 to 441 admissions per 1,000 
pt years) in months 9-<12 (Figs. 1 & 2). 

• In contrast, percent increases in CV 
and all-cause admission rates 
(respectively, 25% and 19% in the first 
follow-up month) were lower than 
those for infection (Fig. 2). 

• Rates across years increased the most 
in intervals closest to dialysis 
initiation and generally increased less 
in later intervals (Fig. 2). 

• When the population was limited to 
age 65 and older hemodialysis 
patients, enabling follow-up to begin 
immediately after dialysis initiation, 
increases in infectious admission rates 
from 1993 to 2005 were even higher: 
from 98% in the first month after 
initiation to 43% in months 9-<12 
(Figs. 3 & 4).

Table 2: Patient 
characteristics

Incident 
hemodialysis 
patients age 65 
and older

Figure 1: Adjusted 
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1993 2005
N %N N %N

Age 20-44 5,767 14.0 6,602 10.5
45–64 12,243 29.7 19,650 31.2
65-74 14,156 34.3 17,213 27.3

75+ 9,054 22.0 19,476 30.9

Gender male 21,480 52.1 34,436 54.7
female 19,740 47.9 28,505 45.3

Race White 26,787 65.0 41,190 65.4
African American 12,814 31.1 18,461 29.3
Native American 553 1.3 810 1.3

Asian 1,030 2.5 2,092 3.3
other 36 0.1 388 0.6

Primary diagnosis diabetes 16,579 40.2 29,192 46.4
hypertension 13,974 33.9 18,527 29.4

glomerulonephritis 4,268 10.4 4,018 6.4
other 6,399 15.5 11,204 17.8

1993 2005
N %N N %N

Age 65-74 12,358 59.7 17,310 45.3
75-84 7,208 34.8 16,611 43.5

85+ 1,136 5.5 4,262 11.2

Gender male 10,446 50.5 20,136 52.7
female 10,256 49.5 18,047 47.3

Race White 14,872 71.8 28,268 74.0
African American 5,075 24.5 8,171 21.4
Native American 195 0.9 318 0.8

Asian 538 2.6 1,253 3.3
other 22 0.1 173 0.5

Primary diagnosis diabetes 7,233 34.9 16,030 42.0
hypertension 8,634 41.7 13,350 35.0

glomerulonephritis 1,748 8.4 1,797 4.7
other 3,087 14.9 7,006 18.3

Figure 2: Percent 
change in hospital 
admissions from 
1993 to 2005

Incident dialysis 
patients age 20 
and older; 
follow-up begins 
after day 90 of 
dialysis
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